Split Vent Pin For Injection Molding 



FIELD OF INVENTION 
The present invention relates to venting methods and an apparatus for use i 
5 golf ball injection molding systems. In particular, the present invention provides greater 
capacity for releasing trapped air and gasses from a mold cavity during the injection 
molding process and for injecting air back into the cavity to assist in ejecting the ball upon 
completion of the molding process. 



10 BACKGROUND OF THE INVENTION 

The conventional method of forming an intermediate layer or cover layer of a 
golf ball utilizes an injection mold having two mold plates with hemispherical cavities that 
mate to form a spherical mold cavity when the mold halves are joined. At the initial stage 
of the injection molding process, a golf ball core is supported centrally within the mold 
1 5 cavity by a plurality of retractable pins near the upper and lower poles of the mold cavity so 
as to leave a space around the core for forming an intermediate layer or cover layer. A 
thermoplastic or thermosetting material then is injected into the mold cavity near the 
equator of the mold. Fig. 1 illustrates a conventional golf ball injection mold cavity. 

Conventional golf ball injection molds also include vents near the upper and 
20 lower poles of the mold cavity, near the last part of the mold cavity filled by injected layer 
material. The air and gasses inside the mold cavity normally are evacuated by natural 
ventilation through clearances between a vent pin 20 and the wall of a vent pin hole 22 in 
the mold plate. If the newly formed layer is a cover layer, the vent pin also is preferably 
located at a dimple location so that the pin forms the dimple. 
25 As shown in FIGS. 2A-C, a conventional vent pin 20 may be configured with 

a primary vent 24 and a secondary vent 26 on the outer surface of the vent pin. The primary 
vent is located at the tip 28 of the vent pin that forms part of the mold cavity wall and is 
sufficiently narrow to prevent injected material from forming flash on the newly formed 
layer, while the secondary vent 26 typically has a wider and deeper opening so that trapped 
30 air and gasses are more readily released from the mold after escaping from the mold cavity 
through the primary vent 24. 

A conventional primary vent may have a flat side formed on the edge of the 
tip that is wide enough to allow trapped air and gasses to escape the mold cavity but narrow 
enough to prevent the forming of flash on the newly formed layer. Alternatively, as shown 
35 in FIG. 2B, the outer diameter of the vent pin tip may be such that a thin circular gap 30 is 
created between the tip of the vent pin 28 and the wall of the pin hole 22. FIG. 2C 
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illustrates that vent pins also may be made of porous metal having open pores that are large 
enough to allow air and gasses to pass through them but small enough to prevent flash from 
forming. Alternatively, the tip of the pin may be made of porous material in fluid 
connection with a secondary vent. After passing through this narrow opening or porous 
5 material at the tip of the vent pin, the air and gasses are released from the mold through the 
secondary vent. 

In addition to ventilating air and gasses through vents in the mold, some 
trapped air and gasses also may escape the mold cavity through clearances between the 
retractable pins 32 and the retractable pin holes 34 in the mold plates 36. The release of air 
10 and gasses in this manner, however, is significantly less than the amount of air and gasses 
that escape through a vent because of the differences in design and positioning of a 
retractable pin in comparison to a vent pin. In particular, retractable pins do not have flats 
on the portion of the pin facing the equator of the ball, nor do they utilize a porous metal tip 
because doing so may cause the pins to bend or spread, thereby adversely affecting the 
15 ability of the retractable pins to accurately and securely position the ball core in the mold 
cavity during the injection process. Moreover, because retractable pins are located in the 
mold in order to securely hold the core in place, the material filling the mold cavity typically 
covers this portion of the mold well before the injection process is complete. Thus, air and 
gasses may escape through the retractable pins for only a portion of the injection process. 
20 Despite that conventional vent pins are configured with primary and 

secondary vents or porous tips to increase ventilation capacity, ventilation of trapped air and 
gasses inside the mold often remains a limiting factor in the speed at which material is 
injected into the mold cavity. If the vent holes are too small, poor ventilation can cause 
improper or inadequate venting of trapped air and gasses from the mold cavity during 
25 injection, which can have a deleterious effect on both the visual quality and durability of the 
newly formed layer. If the injection speed of the material is too fast, the speed of 
evacuating air and gasses out of the mold cavity during the injection process can cause the 
newly formed layer to scorch or not completely fill the mold cavity. Conversely, if the vent 
holes are too large, the injected material flows thereinto and forms flash on the newly 
30 formed layer, thereby requiring substantial additional processing for removal of the flash 
and surface finishing. 

One solution to the problem of inadequate venting is to reduce the injection 
speed of the material. While lengthening the time for injecting material into the mold does 
provide better correspondence between the rate of ventilation of air and gasses and the rate 
35 at which the mold cavity fills with layer material, the reduction of injection speed also may 
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reduce the ability of material injected from any one injection gate to intermix and weld 
together with material injected from neighboring gates, which may reduce the durability of 
. the layer and useful life of the ball. Moreover, reducing injection speed also results in lower 
overall production capacity due to the increased injection time. 
5 The use of porous material as a vent presents additional disadvantages. For 

instance, the pores eventually become blocked by contaminates over time through use, 
thereby reducing the capacity of the vent trapped air and gasses. The diminishing 
ventilation capacity may require corresponding reductions of the injection speed of the 
material to avoid the problems that may result from inadequate ventilation. These frequent 
10 adjustments can be time consuming and significantly reduce ball manufacturing capacity 
due to increased downtime. Moreover, cleaning the porous metal to remove contaminates 
blocking the pores also can be time-consuming and expensive. When the porous metal 
becomes overly blocked by contaminates, the metal must be cleaned with a solvent 
ultrasonic bath or by controlled pyrolosis methods such as a bum off oven or fluidized bed. 
1 5 Vents also ma y be used to assist in the ejection of the ball from the mold 

after completing the injection molding cycle. Typically, the retractable pins of the golf ball 
mold are struck by an ejector bar that causes the retractable pin tips to strike the surface of 
the ball and eject it from the mold cavity. If the ejection force imparted on the retractable 
pins is too high, the faces of the pins may deform the newly formed layer as they strike the 
20 surface of the ball. In addition, the ejection force imparted on the retractable pins may 
cause the pins to bend or spread over time, particularly if the ejection force imparted on the 
pins is high. Both of these problems are alleviated by forcing air through the vents into the 
mold cavity during ejection in order to reduce the amount of ejection force needed from the 
retractable pins to remove the ball from the mold. Increasing air blow volume through the 
25 vents would further alleviate these potential problems by further reducing the amount of 
ejection force needed from the retractable pins to remove the ball. 

SUMMARY OF THE INVENTION 
One advantage of the present invention is that it may provide greater control 
30 and capacity of the evacuation of air and gasses in an injection mold cavity even when the 
injected material is molded with a high injection speed. 

One embodiment of the present invention is a vent pin made of a plurality of 
pin sections with faces that join to define at least one primary vent along the inside of the tip 
of the vent pin. In another embodiment, the faces of the vent pin sections have a plurality of 
35 apertures on the portion of the vent pin facing inside the mold cavity. In yet another 



-3- 



DCI -247638.2 



embodiment, the pin sections further include a secondary vent in fluid communication with 
the primary vent. In a preferred embodiment, the secondary vent is located inside the vent 
pin, although in another embodiment the secondary vent is located on the outer surface of 
the vent pin. 

5 In another embodiment, the tip of the vent pin is shaped to form a plurality o 

dimples in the cover of a golf ball. In a preferred embodiment, the vent pin is shaped to 
include four protrusions for forming dimples on the object, while in another embodiment 
the vent pin has six protrusions. In yet another embodiment, the primary vent is formed by 
a channel cutout in one pin section joined with a second pin section having an essentially 

10 planar face. 

Another embodiment of the present invention further includes a second 
primary vent and a secondary vent. Preferably, the two primary vents of this embodiment 
are in fluid connection with the secondary vent. In yet another embodiment, each primary 
vent is in fluid communication with a secondary vent. In another embodiment, the 
1 5 secondary vent may be defined along the outer surface or inner portion of the vent pin. 

In one embodiment, the face of at least one pin section may be roughened or 
textured so that air and gasses may pass therethrough when the pin sections are joined. In 
another embodiment, the face of at least one pin section forms a channel cutout. In these 
embodiments, the faces of the other pin sections also may be roughened, have a channel 
20 cutout, or have an essentially planar face. 

In another embodiment, the vent pin forms part of a golf ball injection mold. 
The present invention also can be used for retractable pins. The embodiments of the present 
invention described above with respect to vent pins also may be used to for retractable pins. 
In one embodiment, the pin sections of the retractable pin may be welded. In another 
25 embodiment, the retractable pin may be formed of two sections having joining faces. In this 
embodiment, the joining faces of the two pin sections are approximately in a plane that 
travels through the poles of the ball. 

Another embodiment of the present invention is a method of forming a golf 
ball layer utilizing a split vent pin or retractable pin. In one embodiment, air or other gasses 
30 are forced back into the mold after the layer is formed in order to assist in ejecting the object 
from the mold. In one embodiment, the air or gas is forced through a split vent pin, while in 
another the air or gas is forced through at least one retractable pin. In yet another 
embodiment, retractable pins are used to strike the surface of the object to assist in ejecting 
the object from the mold. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 illustrates a cross-sectional view of a conventional golf ball injection 
mold having mold plates 36 that join to form a spherical cavity. The mold has vent pins 20 
inserted in vent pin holes 22 and retractable pins 32 inserted in retractable pin holes 34 in 
the mold plates. 

FIGS. 2A and 2B illustrate conventional vent pins with primary vents formed 
at the tip of the pin. 

FIG. 2C illustrates a vent pin formed of porous material. 
FIGS. 3A-D are unassembled split vent pins according to the present 



10 invention. 



invention. 



FIGS. 4A-D are assembled split vent pins according to the present invention. 
FIG. 5 is an assembled split retractable pin according to the present 



FIG. 6 is a perspective view of an alternative embodiment of an enlarged 
1 5 split vent pin according to the present invention. 

FIGS. 7A and 8A are perspective views of various alternative embodiments 
of vent pins according to the present invention. 

FIGS. 7B and 8B are top views of the vent pins shown in Fig. 7A and 8 A, 

respectively. 

20 FIG 9 is a perspective view of an alternative embodiment of a vent pin 

according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
FIGS. 2A-C illustrate how ventilation of air and gasses from an injection 
25 mold cavity has been achieved by utilizing solid vent pins that are relieved on the side or by 
using porous material to form the vent pin. As described above, these conventional 
configurations present limitations in ventilation capacity and may also require increased 
maintenance. 

Under the present invention, the pin sections 44 may be constructed from 
30 two solid pins having typical geometry for a golf ball injection mold as illustrated in FIGS. 
2A and 2B. Material from the first solid pin is removed longitudinally leaving a remaining 
piece that is approximately half cylindrical in cross section. The second pin is machined in 
a similar manner so that when the two sections are joined along their respective faces 46 
and 48 they form a pin having outer dimensions approximating the dimensions of a solid 
35 pin. 
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After forming the pin section, a primary' vent is constructed on its interior 
face 46 near the tip of pin. In one embodiment, both pin sections are shaped with grooves, 
indentations or other surface treatment to form the vent when the faces are joined together. 
In another embodiment, one pin section is modified to form the vent while the other pin 
5 section is not modified. One advantage gained from this alternative embodiment is a 
reduction in manufacturing costs. 

The primary vent may be constructed by any suitable method for forming the 
desired shape of the vent. For example, the vent may by made by grinding the face of the 
pin section to form grooves or other indentations corresponding to the desired vent 
10 geometry. The vent also may be formed by utilizing wire or conventional EDM to make 
grooves or shapes in the face of the pin section corresponding to the desired geometry of the 
vent. In addition, the faces of the pin sections may simply be textured or roughened such 
that the faces of. the pin sections join in a manner that the uneven surface of the face or faces 
causes a gap through which trapped air and gasses may escape. In this embodiment, 
1 5 increasing the number of pin sections would further increase the capacity of the pin to vent 
trapped air and gasses because of the increased surface area on the faces of the pin sections 
that allow air and gasses to pass through. 

Any suitable method for texturing or roughening the faces of the pin sections 
is acceptable. These methods include, for example, electrical-discharge machining, 
20 electrical-discharge wire cutting, sandblasting or chemical etching of the surface. These and 
other suitable methods are described in standard handbooks of the trade, such as Mechanical 
Engineer's Handbook at §§ 31.3 to 31.6 (Myer Kutz ed., John Wiley & Sons, Inc. 1986) and 
Marks' Standard Hand book for Mechanical Engineers at §§ 13.4 & 13.5 (Eugene A. 
Avallone et al. eds., 9th ed., 1978). The roughening of the surface provides for venting 
25 along the interior of the pin in a manner similar to porous metal without the added cost of 
porous metal and without the additional burden of higher maintenance, increased downtime 
and cleaning costs. The degree of roughening of the pin section surface can be specified 
depending upon the method used to form the roughened surface. For instance, EDM 
surface finish can be described according to the Charmilles scale. Chemical etching can be 
30 described by texture ID number or type, such as is provided by Mold-Tech, Inc., 317 
Meadow Street, Chicopee, Massachusetts 01013. Likewise, the textured surface made 
according to sandblasting can be controlled by the grit size used in the sandblasting process. 

FIGS. 3A-D and 4A-D show several embodiments of the present invention. 
The present invention increases ventilation capacity of an injection mold by utilizing a split 
35 vent pin 40 that is comprised of at least two sections 42 and 44 that join to form a pin 



- 6 - 



DCl - 247638.2 



having the capacity to vent trapped air and gasses through the interior of the assembled pin 
The interior faces 46 and 48 of the split vent p,n halves are configured so that when 
assembled (FIGS. 4A-D) the interior faces 46 and 48 form a vent on the intenor of the vent 
pin 40. 

5 FIG 3A shows one embodiment of a split vent pin having a rectangular 

primary vent 52 formed on the intenor portion of pin tip 54. The primary vent 52 is in fluid 
connection with secondary vent 56 that is also formed on the interior of pin tip 54 and 
extends from the primary vent 52 to the base 58 of the vent pin. In this embodiment the 
secondary vent is a squared channel, although the shape of the secondary vent is not cntical 
10 to the invention and therefore may have any desired shape without departing from the 
present invention. In an alternative embodiment, the primary vent may extend from the tip 
54 of the pin to the base 58 to release air and gasses. The face of the second pin section 44 
may be configured with corresponding indentations to form the primary and/or secondary 
vent or, as shown in FIG. 3 A, may be an approximately flat surface. Although not essential 
to the invention, in the preferred embodiment illustrated in FIG. 4A the primary vent is 
contained within the interior of the assembled vent pin. 

FIG. 3B illustrates an embodiment where a plurality of rounded apertures 
form primary vents 52 on the interior of the vent pin. While the shape of the primary vent is 
not cntical to the invention and may be varied to suit a particular preference or purpose of 
the user, it is preferred that the opening of the primary vent be sufficiently narrow as to 
prevent the formation of flash by the injected layer material. More particularly it is 
preferred that the opening of the primary vent that faces mto the mold cavity be less than 
approximately 0.002 inches wide in at least one direction, and more preferably less than 
about 0.002 but greater than about 0.0004 inches. For example, it is preferred that the width 
of the rectangular the primary vent shown in FIG. 3A be less than 0.002 inches, although 
the length of the vent may be considerably longer. Similarly, it is preferred that the 
diameter of the rounded primary vents shown in FIG 3B be less than 0.002 inches In this 
embodiment both pin sections have indentations that form the primary vents 52 and 
secondary vent 56 on the interior of the split vent pin. In this embodiment the secondary 
vent is also rounded to further illustrate that the secondary vent may have a variety of 
shapes. 

FIG. 3C shows yet another embodiment of the present invention wherein the 
primary ven t is formed by roughening and/or texturing the faces of the pin sections near the 
tip of the vent pin. In one embodiment , the roughened and/or textured primary vent is in 
fluid connection with a secondary vent. In each embodiment shown in FIGS 3A-D the 
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secondary vent may be disposed on the interior of the vent pin, such as shown in FIG 3C 
or may be disposed on the surface of the vent pin, as shown in FIG. 3D. In addition, the ' 
vent pin may have secondary vents on both the interior and outer surface of the vent p,n. 
FIG. 4C illustrates an assembled vent pin having the features of the 
5 embodiment shown in FIG. 3C. When joined, the roughened and/or textured faces of the 
pin sections allow trapped air and gasses to pass therethrough. Alternatively, the roughened 
and/or textured surface may extend from the tip of the pin to base. Surface treatment of the 
faces of the pm sections may be accomplished in any manner known to those skilled in the 
art, examples of which are provided in further detail below. 
1 ° FIG - 3D iI,ustr ates a split vent pin having a primary vent pin 52 on the 

interior of the assembled pin that is in fluid connection with a plurality of secondary vents 
on the outer surface of the vent pin. In this embodiment the exterior edges of the pin 
section faces are cut to form secondary vents. It should be noted that secondary vents also 
may be formed at other locations on the surface of the split vent pin or additionally on the 
mtenor of the split vent pin. The embodiment shown also utilizes a circular primary vent 
along the outer edge of the tip of the vent pin similar to the vent shown in FIG 2B Thus 
ventilation capacity can be further increased by combining the primary vent 52 on the 
interior of the vent pin with available conventional primary venting technology, such as the 
use of flats or d.metrical vents. As would be appreciated by one skilled in the art the 
combination of interior primary venting of the present invention with conventional venting 
on the outer surface of the vent pin can greatly increase ventilation capacity of a vent pm. 

In yet another embodiment of the present invention for use m forming a ball 
cover, the vent pin is enlarged from an area that approximately corresponds to the size of a 
single dimple on the ball to an area that forms a plurality of dimples. As shown in FIG 6 
for example, the vent pin may include a plurality of substantially cylindrical segments thai 
are joined together so that the cross-sectional shape of the pin between the ends along the 
cylindncal segments is non-circular. Each of the segments includes projections that form 
four dimples on the ball. 

One skilled in the art would appreciate that the vent pin may have any 
number of other shapes, such as an enlarged cylinder, a shape that forms six dimples 
corresponding to an icosahedron dimple pattern (five dimples surrounding a centrally 
positioned dimple) or a plurahty dimple shapes corresponding to any other dimple pattern 
Moreover, the pin need not be split such that each component part is symmetncal to the 
other component parts. Examples of such variations are illustrated in FIGS. 7A-B and 8A- 
B. As seen m FIGS. 8A-B, the enlarged vent pm also may form only a portion of a dimple 



-8- 



DCI - 247638.2 



or plurality of dimples corresponding to the dimple pattern of the mold cavity. Additional 
examples of outer perimeter vent shapes are found in a description of the outer shapes of 
retractable sleeves in U.S. Patent No. 6,129,881, which is incorporated herein in its entirety. 
The cross-sectional curvature of the retractable sleeves described in that application may 
apply here as well. 

With respect to the embodiment illustrated in FIG. 6, the enlarged vent pin is 
formed of two pin sections that mate to form at least one primary vent along the interior of 
the vent pin that is in fluid communication with at least one secondary vent that extends 
along the interior of the split vent pin from the tip to the base. The vent pin also may have 
0 at least one primary vent on the outer surface of the vent pin. The primary vent on the outer 
surface may be in fluid communication with a secondary vent that travels either down the 
outer surface of the vent pin or through the interior of the vent pin until reaching the base of 
the vent pin. 

As illustrated in FIG. 6, a plurality of primary vents in fluid communication 
5 with a plurality of secondary vents on the outer surface of the vent pin may be used to 
further increase venting capacity. In fact, the increased ventilation capacity obtained by 
using a plurality of primary and secondary vents on the outer surface of an enlarged vent pin 
may result in such a significant increase of ventilation capacity that the vent pin may not 
need to be formed of two or more sections that join to form an interior vent. Instead, the 
vent pin may be one-piece without any venting along the interior of the pin. Alternatively, 
as shown in FIG. 9, the vent pin may have at least one bore disposed within the pin to 
further increase venting capacity. 

While the Figures and embodiments discussed herein use two pin sections to 
simplify illustration of the invention, one skilled in the art would understand that additional 
pin sections may be utilized according to the particular application at hand without 
deviating from the invention described herein. As explained above, for instance, increasing 
the number of pin sections used may further increase ventilation capacity of the pin when 
the vent is formed by roughening the face or faces of the pins. In addition, one skilled in the 
art would also appreciate that the pin sections may be made by a wide variety of 
manufacturing techniques without departing from the spirit of the invention. For example, 
the pin sections may be extruded to correspond to the desired cross section or formed by a 
molding process. Under these alternative examples of manufacturing a pin section, it is 
possible to form the vent geometry at the same time that the pin section is being 
manufactured, thereby reducing manufacturing costs. 
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As mentioned above, the primary vent formed on the inside of the vent pin 
may be combined with any additional primary vent to further increase ventilation capacity. 
Thus, a split vent pin may be configured so that the primary vent formed on the inside of the 
pm is combined with a second primary vent formed on the outer surface of the vent pin, 
5 such as flattened side or a vent tip having an outer diameter slightly smaller than the 

diameter of the pin hole in the mold cavity so that a circular gap forms between the vent tip 
and the wall of the pin hole. It is preferred that each primary vent is in fluid connection 
with a secondary vent. As shown in FIGS. 3A-D, a secondary vent may be formed along 
the outer surface of the vent pin or along the interior of the vent pin and multiple secondary 
10 vents may be used for a single pin. 

Use of a golf ball injection mold having a split vent pin first involves 
securing a golf ball core inside a mold, such as by holding the ball in place with a plurality 
of retractable pins. Once the ball core is properly secured, the layer material is injected into 
the mold cavity, which can be injected at a higher injection speed because of the improved 
15 ventilation capacity of the split vent pin. Trapped air and gasses escape the mold cavity 
through the split vent pin. Once the injection of layer material is complete, the mold can be 
opened and the ball removed for further processing. 

The balls typically are removed from the mold by striking the retractable pins 
against the newly formed surface of the ball until the ball is dislodged from the mold. In 
20 order to prevent the retractable pins from damaging the newly formed layer, the present 
invention may be used to force air back into the mold during ejection of the balls from the 
mold after the layer material has been formed around the ball. The increased ventilation 
capacity allows for increased air ejection pressure to be exerted on the ball, thereby reducing 
the impact force required of the retractable pins to release the ball from the mold. 
25 1x1 Edition to utilizing the present invention for a vent pin, the embodiments 

described above also may be adapted for use with retractable pins that support the ball 
during injection of the golf ball layer. FIG. 5 illustrates a split retractable pin having a 
primary vent that extends from the face of the retractable pin to the base so that trapped air 
and gasses may be vented through the interior of the retractable pin. The result is further 
30 increased ventilation capacity for the mold during at least the initial stages of the mold 

cycle. Moreover, if a retractable pin is not disengaged from the ball until after injected layer 
material has surrounded the pin, trapped air and gasses in the void formed by retracting the 
pin can evacuate the mold down an interior vent rather than escaping through the limited 
space between the outer surface of the retractable pin and the retractable pin hole. In 
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addition, a split retractable pin may be used to force air back into the mold to assist in 
ejecting the balls from the mold. 

Depending of the forces imparted on the retractable pins during the injection 
molding process and ejection process, however, it may be necessary to arrange and 
5 configure the split retractable pins to reduce bending or spreading of the pins. For example, 
after forming the vent on the interior of the retractable pin, the seam of the split retractable ' 
pin may be welded and finish ground to a desired size corresponding to the pin hole in the 
mold. Additionally, if two pin sections are used to form the retractable pin, the faces of the 
pin sections may be positioned such that the seam is approximately in a plane that travels 
10 through the poles of the ball. In this configuration, the direction of forces imparted on a 
retractable pin engaged against the core during injection of material or against the ball 
during ejection will approximately coincide with the plane between the pin sections so that 
shearing forces along the faces of the pin sections will be minimized. 

Over time and with use, the vents on the interior of the pin may become 
15 clogged by impurities or debris. The clogged debris or impurities can be removed quickly 
and easily by removing the split pin and opening it (if the seam is not welded) to expose the 
faces of the pin sections that form the vents and cleaning the interior in any suitable manner, 
such as by blowing the exposed faces with compressed air or scrubbing with a brush. Once' 
the blocked section of the mold is cleared, the mold can be reassembled and put back into 
20 operation. Alternatively, the clogged split pin can simply be replaced with a clean pin so 
that the blocked pins can be cleaned at a later time. 

Although the present invention has been fully described by way of examples 
with reference to accompanying drawings, it is to be noted here that various changes and 
modifications will be apparent to those skilled in the art. The present invention is not 
25 limited to the examples provided and discussed herein. Therefore, unless such changes and 
modifications depart from the scope of the present invention, they should be construed as 
being included therein. For example, the number and location of primary and secondary 
vents, both inside the pin and outside, can vary according to the particular mold and desired 
venting capacity. In addition, the number and shape of pin sections may be modified 
30 accordingly. 
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